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SPECIFICATION 

1. Title of the Invention 

Electronic Still Camera 

2. Scope of the Patent Claims 

(1) An electronic still camera that digitally records photographed images onto a 
recording medium fitted to a camera body via photographing processing means and 
digital signal processing means, comprising an image data storage unit having 
storage capacity for at least a portion of data for one image or more that stores and 
saves image data inputted from the photographing processing means when the 
recording medium is not yet installed in the camera body or when there is no space 
on the recording medium for recording image data. 

(2) The electronic still camera according to claim 1, wherein a plurality of the 
image data storage units is provided between the photographing processing means 
and the recording medium, and image data is stored and saved in order from the 
image data storage unit positioned on the recording medium side. 

(3) The electronic still camera according to claim 1 or 2, wherein when a 
power supply is turned on with the recording medium installed in the camera body, 
it is determined whether or not image data is stored and saved in each of the image 
data storage units, image data is recorded in order in the recording medium from 
the image data storage unit positioned at the recording medium side when stored 
and saved image data is present, and remaining stored and saved image data is 
transferred in order to the image data storage unit positioned at the side of the 
recording medium when capacity for recording image data on the recording medium 
runs out. 

(4) An electronic still camera that digitally records photographed images onto a 
recording medium fitted at a camera body via photographing processing means and 
digital signal processing means, where the recording medium can be installed 
within the camera in a sealed manner. 

(5) The electronic still camera according to claim 4, further comprising 
detecting means for determining whether or not the recording medium is installed 
at the camera body. 

(6) The electronic still camera according to claim 4 or 5, wherein illuminating means 
for illuminating an installation section for the recording medium is provided at the 
camera body. 

(7) The electronic still camera according to claims 1, 2, 3, 4, 5, or 6, wherein the 
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recording medium is a memory card mounted with semiconductor memory. 

3. Detailed Description of the Invention 
[ Object of the Invention ] 

- Field of Industrial Utilization - 

The present invention relates to an electronic still camera for digitally 
recording still images on a recording medium using, for example, a semiconductor 
memory card as the recording medium. 

- Prior Art - 

Conventionally, still cameras record images by utilizing a chemical reaction 
with silver film. However, in recent years, electronic still cameras have come on 
the market that take still images of a subject using a solid-state emitting element 
such as a CCD and record the images in an analog manner on a rotating magnetic 
recording medium (video floppy disk). Such electronic still cameras, however, use 
a rotating magnetic recording medium as the recording medium. A drive 
apparatus for driving the rotating magnetic recording medium relatively with 
respect to a magnetic head is therefore provided within the camera body. This 
means that it has not been easy to make electronic still cameras that use rotating 
magnetic recording media small and lightweight. 

To this end, digital still cameras that digitally record image data onto a 
memory card using semiconductor memory that does not require the kind of driver 
apparatus described above were proposed in order to make the electronic still 
cameras small and lightweight. The electronic still cameras that digitally record 
the image data described above use a method where image data obtained by 
photographing processing means and digital signal processing means is digitally 
recorded to a prescribed address space of a memory package (for example, a memory 
card) mounted with a volatile or nonvolatile semiconductor memory at the recording 
medium. In this way, the electronic still camera that digitally records image data 
resulting from digital signal processing. This means that images are not degraded 
even when dubbing is added to the image data and it is also possible to reduce the 
amount of image data by performing data compression processing. 

Signal processing such as enlarging, reducing, or partially cropping images 
is then straightforward and compatibility with OA and communication equipment 
is good. Compatibility is also improved as a result of rotation drive apparatus not 
being necessary. 

Further, cases where memory is employed while subjecting image data to 
digital signal processing are common. The memory can be used to, for example, 
create delays in order to make luminance or chrominance signals, as temporary 
storage to compress data in an efficient manner, or as temporary storage for storage 
format conversion for transfer to a memory card. 

- Problems the Invention Sets out to Solve - 
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It is not possible to take photographs with digital still cameras that 
digitally record when the storage capacity of the memory package is full during 
photographing or when the memory package is not installed in the camera body. 
There may therefore be cases where an opportunity to take a photograph is missed. 

Further, the memory package (for example, a memory card) that is a 
recording medium is installed in the camera body and the image data is digitally 
recorded. The memory package is therefore inserted into a connector provided at 
the camera body and connected. At this time, an end of the memory package 
typically projects from the camera body in order to ensure that the memory package 
is detachably inserted. There is therefore a fear that the memory package or the 
connector portion at the camera body may be damaged if this portion is damaged. 
There is also the fear that debris etc. may become affixed to the connector of the 
camera body when the memory package is not installed. It is also difficult to see 
the portion of the camera body where the memory package is instaUed in dark 
locations and there are therefore cases where installation of the memory package is 
time-consuming. 

In order to resolve the problems described above, it is an object of the 
present invention to provide an electronic still camera that is capable of storing 
photographed image data even when the memory capacity of the recording medium 
is full up or when the memory package is not yet installed and where it is possible to 
install a recording medium in such a manner that there is no damage incurred to 
within the camera body. 

[ Structure of the Invention ] 
- Means for Resolving the Problems - 

In a first aspect of the present invention for resolving the problems 
described above, an electronic still camera that digitally records photographed 
images onto a recording medium fitted at a camera body via photographing 
processing means and digital signal processing means comprises an image data 
storage unit having storage capacity for at least one image data portion or more 
that stores and saves image data inputted from the photographing processing 
means when the recording medium is not yet installed in the camera body or when 
there is no space on the recording medium for recording image data. 

Further, a plurality of the image data storage units can be provided 
between the photographing processing means and the recording medium, and 
image data is stored and saved in order from the image data storage unit positioned 
on the recording medium side. When a power supply is then turned on with the 
recording medium installed in the camera body, it is determined whether or not 
image data is stored and saved in each of the image data storage units, image data 
is recorded in order in the recording medium from the image data storage unit 
positioned at the recording medium side when stored and saved image data is 
present, and remaining stored and saved image data is sequentially transferred to 
the image data storage unit positioned at the side of the recording medium when 
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capacity for recording image data on the recording medium runs out. 

In a second aspect of the present invention, an electronic still camera that 
digitally records photographed images onto a recording medium fitted at a camera 
body via photographing processing means and digital signal processing means, 
where the recording medium can be installed within the camera in a sealed manner. 

It is also possible to provide detecting means for determining whether or 
not the recording medium is installed at the camera body, and illuminating means 
for illuminating an installation section for the recording medium at the camera 
body. 

- Operation - 

According to the present invention, it is possible to take photographs by 
storing image data in the image data storage unit even when the storage capacity of 
the recording medium installing the camera body is full or when the recording 
medium is not yet installed in the camera body, and it is possible to prevent damage 
from occurring to the recording medium by installing the recording medium to 
within the camera body in a sealable manner. 

- Embodiments - 

The following is a detailed explanation based on a first embodiment of the 
present invention is shown in the drawings. 

FIG. 1 is an outline block view illustrating a configuration for an electronic 
still camera of the present invention. FIG. 2 is a perspective view showing an 
electronic still camera of this embodiment. As shown in FIG. 2, an electronic still 
camera 1 of the present invention is constructed from a camera body 2 and a lens 
barrel 3. A photographing lens 4, a distance sensor 5 for measuring a distance to a 
subject, a light measuring element 6 for measuring the brightness of the subject, a 
white balance sensor 7 for detecting changes in color temperature of light sources 
such as for the sun and fluorescent lighting, a mode setting switch 8 for selecting a 
recording mode, a strobe 9, a finder 10, a shutter button 11, and a display unit 12 
composed of a liquid crystal etc. are provided at the camera body 2 and the lens 
barrel 3. 

Photographing information such as shutter speed and aperture value etc. 
and information for a memory card 13 (refer to FIG. 3) that is the recording medium 
installed within the camera body 2 is displayed at the display unit 12. This is 
under the control of a CPU (not shown) built into the camera body 2. 

The aperture (not shown) is located within the lens barrel 3. A CCD 14 
that is a photographing element, photographing signal processing means 15, digital 
signal processing means 16, and a power supply 17 are provided within the camera 
body 2 (refer to FIG. 1). The photographing signal processing means 15 is 
comprised of a photographing signal processing circuit 18 subjecting a 
photographing signal inputted by the CCD 14 to prescribed signal processing, and 
an A/D converter 19 for converting an analog signal outputted by the photographing 
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signal processing circuit 18 into a digital signal. The digital signal processing 
means 16 is comprised of a first buffer memory 20, a second buffer memory 21, a 
third buffer memory 22, a first digital signal processing circuit 23, a second a digital 
signal processing circuit 24, a memory card interface 25, and a memory holding 
circuit 26. In this embodiment the first, second and third buffer memories 20, 21, 
and 22 constitute an image data storage unit, and each of the buffer memories 20, 
21, and 22 are connected across the photographing signal processing means 15 and 
the memory card 13. 

Each of the first, second, and third buffer memories 20, 21, and 22 have a 
storage capacity for at least one image portion of data and are capable of 
temporarily storing image data. Further, each of the buffer memories 20, 21, and 
22 can be used as temporary storage region's for creating delays in order to create 
luminance and chrominance signals, for performing data compression such as 
samphng/DPCM/DCT, or for highly efficient compression, or as temporary storage 
for converting a former for storage to the memory card 13 during normal 
photographing. 

Next, an explanation is given with reference to the flowchart shown in FIG. 
4 of a procedure for recording processing of image data by the electronic still camera 
of the present invention described above. 

First, it is confirmed whether or not the memory card 13 constituting the 
recording medium is installed in the camera body 2 (step STl). A structure for 
installing the memory card 13 in the camera body 2 is described later. Normal 
photographing takes place (step ST2, ST3) when the memory card 13 is installed in 
the camera body 2, and there is storage capacity for one image data portion or more 
in the memory card 13. Namely, an image of the subject is formed on the CCD 14 
via the photographing lens 4 and the aperture (not shown) and is light source 
converted at the CCD 14. The output signal (analog signal) outputted by the CCD 
14 is then subjected to prescribed signal processing (for example, white balance 
correction, gamma correction, knee correction, and clamping etc.). After then 
being converted to a digital signal by the A/D converter 19, the image data is 
recorded at a prescribed position of the memory card 13 via the first buffer memory 
20, the first digital signal processing circuit 23, the second of the memory 21, the 
second digital signal processing circuit 24, the third buffer memory 22, and the 
memory card interface 25. Temporary storage in order to make delays to make 
luminance and chrominance signals, data compression such as 
sub-sampling/DPCM/DCT, and compression of good efficiency, and temporary 
storage in order to convert format for storage to the memory card 13 is then carried 
out at each of the first, second, and third buffer memories 20, 21, and 22, and each 
of the first, second, and third digital signal processing circuits 23, 24, and 25. 

Whether or not the memory card 13 is installed the camera body 2, and 
whether or not there is storage capacity at a memory card 13 for storing one image 
portion of data or more is detected by the CPU (not shown) within the camera body 
2 and the memory card interface 25. This information can then be confirmed by 
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the photographer as a result of display at the display unit 12. 

Next, reference is made to photographing when the memory card 13 is not 
installed in the camera body 2 or when there is not storage capacity available for 
one image portion of data in the memory card 13 install the camera body 2. In this 
event, if the third buffer memory 22 has storage capacity for at least one image 
portion of data, in this signal processing flow the image data for the subject is stored 
in the third buffer memory 22 that is the closest to the memory card 13 via the CCD 
14, the photographing signal processing circuit 18, the A/D converter 19, the first 
buffer memory 20, the first digital signal processing circuit 23, the second buffer 
memory 21, and the second a digital signal processing circuit 24 (step ST4, ST5). 
The image data is then stored in the third buffer memory 22 and an OK is given for 
the next photographing (step ST6). With this saved image data, a holding voltage 
is supplied from the memory holding circuit 26 even when the power supply of the 
camera body 2 is turned off. 

Further, at the time of the next photographing, if there is capacity for one 
image portion of data or more in the third buffer memory 22, the image data is 
stored and held in the same third buffer memory 22. When capacity for one image 
portion of data does not exist in the third buffer memory 22, if there is capacity for 
one or more image portions in the second buffer memory 21, the image data is 
stored in the second buffer memory 21 via the CCD 14, the photographing signal 
processing circuit 18, the A/D converter 19, the first buffer memory 20, and the first 
digital signal processing circuit 23 (steps ST8, ST9). The image data is then held 
in the second and third buffer memories 21 and 22 (step ST9). 

Moreover, during the next photographing, if there is capacity for one image 
portion of data in the second buffer memory 21, the image data is held in the second 
buffer memory 21. When the capacity for one image portion of data does not exist 
in the second buffer memory 21, if there is capacity for at least one image portion of 
data in the first buffer memory 20, the image data is stored in the first buffer 
memory 20 via the CCD 14, the photographing signal processing circuit 18 and the 
A/D converter 19 (step ST10, ST11). Image data is then held in each of the first, 
second, and third buffer memories 20, 21, and 22 (step ST12). 

At the time of the next photographing, if there is capacity for one image 
portion of data or more in the first buffer memory 20, the image data is stored and 
held in the same first buffer memory 20. When capacity for one image portion of 
data is not present in the first buffer memory 20, the CPU (not shown) of the 
camera body 2 determines that it is not possible to do any more photographing and 
it is displayed that photographing is not possible at the display unit 12 (step ST13). 
Namely, at this time image data is stored and held in all of the memory card 13, and 
each of the first, second, and third buffer memories 20, 21, and 22. 

Storing and holding of image data at each of the first, second, and third 
buffer memories 20, 21, and 22 by the memory holding circuit 26 differs depending 
on which kind of memory is used at each of the buffer memories 20, 21, and 22. 
Namely, if each of the first, second, and third buffer memories 20, 21, and 22 are 
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constructed from nonvolatile memory, then it is preferable for the image data to be 
stored and held in each of the buffer memories 20, 21, and 22 as data it is intended 
to hold or as unnecessary data. If each of the first, second, and third buffer 
memories 20, 21, and 22 are volatile memory, then rather than whether it is 
necessary or an unnecessary to store the stored and held image data, it is necessary 
to store content as data to be stored even after photographing is finished and the 
power supply 17 is turned off. If the first, second, and third buffer memories 20, 21 
and 22 are DRAM, then refresh operations take place every fixed period, and if they 
are SRAM, it is necessary for the power supply voltage to be maintained at a normal 
potential or a holding potential. 

Next, a procedure for image data processing stored in holding each of the 
first; second, and third of the memories 20, 21, and 22 is explained with reference to 
the flowchart showing in FIG. 5. 

When the power supply 17 is turned on when the memory card 13 is 
installed in the camera body 2, first, it is determined by the CPU (not shown) of the 
camera body 2 as to whether image data is stored and held in the third buffer 
memory 22 and the CPU (not shown) of the camera body 2 and the memory card 
interface 25 check whether there is storage capacity in the memory card 13 (step 
ST20, ST21, ST22). At this time, when there is image data stored and held in the 
third buffer memory 22 and the storage capacity of the memory card 13 is for one 
image portion or more, the image data (portion of data for one image) stored and 
held in the third buffer memory 22 is stored in a prescribed position of the memory 
card 13 via the memory interface 25 (step ST23). When there is storage capacity in 
the memory card 13 and there is still image data stored and held in the third buffer 
memory 22, the image data stored and held in the third buffer memory 22 is stored 
in the memory card 13. 

When image data stored and held in the third buffer memory 22 is no 
longer present, the second buffer memory 21 is gone to, and similarly when there is 
image data stored and held in the second buffer memory 21 and there is storage 
capacity for one image portion or more in the memory card 13, the image data 
(portion of data for one image) held in the second buffer memory 21 is stored at a 
prescribed position in the memory card 13 via the second digital signal processing 
circuit 24, the third buffer memory 22, and the memory card interface 25 (step 
ST24, ST25, ST26). When there is still storage capacity in the memory card 13 and 
image data is still stored and held in the second buffer memory 21, the image data 
stored and held in the second buffer memory 21 is stored in the memory card 13. 

When image data stored in held in the second buffer memory 21 is no longer 
present, the first buffer memory 20 is gone to. Similarly, when there is image data 
stored and held in the first buffer memory 20 and there is storage capacity for one 
image portion or more in the memory card 13, the image data (portion of data for 
one image) held in the first buffer memory 20 is stored in a prescribed position of 
the memory card 13 via the first digital signal processing circuit 23, the second 
buffer memory 21, the second digital signal processing circuit 24, the third buffer 
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memory 22, and the memory card interface 25 (step ST27, ST28, ST29). When 
there is still storage capacity in the memory card 13 and there is image data still 
stored and held in the first buffer memory 20, the image data stored and held in the 
first buffer memory 20 is stored in the memory card 13. 

It is therefore possible to carry out photographing as normal providing that 
capacity for one image portion of data or more remains in the memory card 13 even 
after image data stored in held in the first, second, and third buffer memories 20, 
21, and 22 is all transferred to the memory card 13 (step ST30, ST31). 

Further, in steps ST22, ST25, and ST28, each time data for one image is 
stored in the memory card 13 for each of the first, second, and third buffer memories 
20, 21, and 22, a check is made regarding storage capacity of the memory card 13 by 
the memory card interface 25. In step ST30, the memory card interface 25 checks 
how much storage capacity is left in the memory card 13. At this time, when there 
is no more storage capacity in the memory card 13, the operation to transfer image 
data to the memory card 13 is stopped by the CPU (not shown) of the camera body 2 
and it is displayed that there is no more storage capacity in the memory card 13 at 
the display unit 12 so as to notify the photographer (step S32). 

When storage capacity of the memory card 13 runs out in the middle of 
storing image data stored and held in the first, second, and third of the memories 

20, 21, and 22 so that image data stored and held in each of the buffer memories 20, 

21, and 22 remains, the transfer of image data to the second or third buffer memory 
21 or 22 on the side close to the memory card 13 is commenced in order to prepare 
for the next photographing (step ST33). Namely, image data stored and held on 
the second of the memory 21 that has not yet been transferred is transferred to the 
third buffer memory 22, image data stored in held in the first buffer memory 20 that 
has not yet been transferred is transferred to the third buffer memory 22, or when 
the third buffer memory 22 has no remaining capacity, to the second buffer memory 
21. 

It is therefore possible to store and hold image data in each of the first, 
second, and third buffer memories 20, 21, and 22 even when the memory card 13 is 
not installed in the camera body 2 or when there is no storage capacity left in the 
memory card 13 and photographing can be carried out. It is also possible for image 
data to be stored and held in each of the first, second, and third buffer memories 20, 
21, and 22 by transferring and storing image data stored in held in each of the first, 
second, and third buffer memories 20, 21, and 22 in order to the memory card 13. 

When each of the first, second, and third buffer memories 20, 21, and 22 are 
constituted by a plurality of units blocks (1, 2, 3, 4, 5, . . . n) as shown in FIG. 6, if, 
for example, one image portion of data is stored in each unit block and the memory 
holding circuit 26 operates independently each unit block, there is the benefit that 
the power consumed by the whole of the memory holding circuit 26 will be reduced 
by performing a holding operation for only the memory units intended to hold image 
data. In this drawing, just unit blocks 1, 2, and 3 (diagonal fine portion) are shown 
in this state of being held by the memory holding circuit 26. 
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It can also be considered to take transferring in the order of photographing 
as the order for transferring the plurality of image data held in the buffer memory 
shown in FIG. 6 to the memory card 13. At this time, it is necessary for the camera 
body 2 to perform management so that the position of the image data stored and the 
held in each of the buffer memories and the date and time of photographing the 
image data correspond. It is necessary to manage not just the date and time of 
photographing, but also for photographing conditions such as the shutter speed and 
aperture etc., colour or black and white, and data format information such as the 
type of data compression and the compression rate etc. Namely, if the kind of 
mode setting described above is not stored in advance, it is not possible to settle 
upon the next signal processing and storage to the memory card 13 is not possible. 
As described above, this information is stored in the CPU (not shown) of the camera 
body 2. 

Three buffer memories are employed in the image data storage unit in the 
embodiment described above but this is by no means limiting and it is also possible 
to have one buffer memory or two buffer memories, or to have four or more buffer 
memories. 

Next, the structure for installing the memory card 13 in the camera body 2 
is explained. 

In the example shown in FIG. 7, a memory card housing unit 29 provided 
with a connector unit 27 and a guide groove 28 is formed at the reverse side of the 
camera body 2. This can be freely opened and closed to the outside through the 
operation of a release button 30, with the memory card housing unit 29 being fitted 
with a closable rear cover 31. The memory card 13 is then housed at the memory 
card housing unit 29 along the guide groove 28 so as to be connected to the 
connector unit 27. 

The memory card 13 can then be housed within the camera body 2 by 
housing the memory card 13 within the memory card housing unit 29 and closing 
the rear cover 31. This means that the memory card 13 is no longer subjected to 
shocks etc. from outside. This makes it possible to prevent damage being incurred 
by the memory card 13 and the connector 27. It is also possible to prevent 
contamination etc. from entering by closing the rear cover so as to seal the memory 
card housing unit 29 when the memory card 13 is not yet installed. This increases 
the reliability of the connector unit 27. It is therefore possible to provide an 
electronic still camera that is waterproofed for everyday use or completely 
waterproof by giving the camera body 2, lens barrel 3, and a rear cover 31 a 
waterproofed structure. 

In the example shown in FIGS. 8, 9, and 10, a memory card guide 32 is 
provided between the rear cover 31a and the memory card housing unit 29 on the 
rear side of the camera body 2. The memory card 13 is then inserted into the 
memory card guide 32 and connected to the connector (not shown) and the rear 
cover 31a is then closed. This enables the memory card 13 to be housed within the 
camera body 2 completely. Release of the rear cover 31a can be achieved by 
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operating the release button 30. 

Further, in the example shown in FIGS. 11 and 12, a memory card guide 
32a is provided at the rear cover 31a. It is then possible for the memory card 13 to 
be completely housed within the camera body 2 by inserting the memory card 13 
into the memory card guide 32a current closing the rear cover 31a. 

In the example shown in FIGS. 13 and 14, a memory card insertion flap 33 
that opens as a result of operation of the release button 30 is provided at a side of 
the camera body 2, with the memory card housing unit 29 then being formed 
therein. The memory card insertion flap 33 is then opened and the memory card 
13 is inserted into the memory card housing unit 29 so as to connect to the 
connector (not shown). The memory card insertion flap 33 is then closed. This 
enables the memory card 13 to be completely housed within the camera body 2. 
Numeral 38 is a light emitting unit that illuminates the memory card insertion flap 

33 so that the memory card 13 can be inserted. 

In the example shown in FIGS. 15, 16, and 17, a rear flap 31b with an 
upper part that opens as a result of operation of the release button 30 is fitted at the 
side surface of the camera body 2. The memory card 13 is then inserted into the 
memory guide 32b and connected to the connector (not shown). The rear flap 31b 
is then closed. This enables the memory card 13 to be completely housed within 
the camera body 2. 

Next, an explanation is given of a structure for detecting whether or not the 
memory card 13 is installed in the camera body 2. 

In the example shown in FIGS. 18, 19, and 20, a memory card detection 
pawl 34 is provided at the memory card housing unit 29. When the memory card 
13 is housed within the memory card housing unit 29, the memory card detection 
pawl 34 is pressed so that installation of the memory card 13 can be detected 
(referred to FIG. 20). When the power supply 17 is then turned on, when 
installation of the memory card 13 is detected by the memory card detection pawl 
34, it is displayed that the memory card 13 is installed at the display unit 12 based 
on instruction from the CPU (not shown) of the camera body 2. When the memory 
card 13 is not installed at the camera body 2, this is also displayed at the display 
unit 12 when the power supply 17 is turned on. 

In the example shown in FIGS. 21, 22, and 23, the memory card detection 
pawl 34 is provided at the guide groove 28. FIG. 22 shows prior to housing the 
memory card 13 in the memory card housing unit 29, and FIG. 23 shows the state 
when the memory card 13 is housed within the memory card housing unit 29. In 
this case also, installation of the memory card 13 can be detected as a result of the 
memory card detection pawl 34 being pressed in the same way. When the power 
supply 17 is then turned on, it is displayed that the memory card is installed at the 
display unit 12. 

In the example shown in FIGS. 24 and 25, the memory card detection pawl 

34 is provided at the rear cover 31. When the rear cover is closed installation of 
the memory card 13 is detected according to whether or not the memory card 
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detection pawl 34 is pressed by the memory card 13. 

In the example shown in FIGS. 26 and 27, a light emitting element 35 and a 
light receiving element 36 are provided respectively facing the memory card 
housing unit 29 and the rear cover 31. When the memory card 13 is housed at the 
memory card housing unit 29 and the power supply 17 is turned on, light from the 
light emitting element 35 is cut out. The light receiving element 36 therefore does 
not detect light. Further when the memory card 13 is not yet installed, the light 
receiving element 36 detects light from the light emitting element 35. The display 
unit 12 then displays whether or not a memory card 13 is installed based on an 
instruction from the CPU (not shown) of the camera body 2. The positions of the 
light emitting element 35 and the light receiving element 36 can also be reversed. 

In the example shown in FIG. 28, part of the rear cover 31 is constituted by 
a transparent window. 37. It is therefore possible for a photographer to easily 
discern by viewing whether or not the memory card 13 is installed by using this 
transparent window 37. This means that it can also be possible to easily discern 
the type etc of the memory card 13 without opening the rear cover 31 by displaying, 
for example, the type (20M in the drawing) of the memory card 13 at the memory 
card 13 in a position corresponding to the transfer window 37 of the rear cover 31. 

FIGS. 29 and 30 show an electronic still camera where installation or 
changing etc. of the memory card can be carried out in dark locations. In FIG. 29, 
daylight emitting unit 38 and a light intensity detector 39 are provided at the 
memory card housing unit 29. In FIG. 30, a light emitting unit 38 is provided at 
the rear cover 31. When the rear cover 31 is opened, when it is determined by the 
light intensity detector 39 that it is dark within the memory card housing unit 29, 
the light emitting unit 38 is lit based on an instruction from the CPU (not shown) of 
the camera body 2 and the inside of the memory card housing unit 29 is lit up. 
This means that installation and changing of the memory card 13 can be easily 
carried out even in dark locations. Lighting of the light emitting unit 38 can then 
be automatically extinguished upon closing the rear cover 31. It is also possible to 
use a light detecting element 6 for photographing use in place of the light intensity 
detector 39. 

Each of the embodiments described above employee a memory card as the 
recording medium. However, this is by no means limiting, and as shown, for 
example, in FIG. 31, it is also possible to use a cube type recording medium 40. In 
this event, and insertion unit 41 that can be partially opened as a result of 
operation of the release button 30 at the rear side of the camera body 2 as shown, for 
example, in FIG. 31, is provided as a structure for installing a cube-type recording 
medium 40 in the camera body. The cube type recording medium 40 is then 
housed and sealed therein. 

[ Effects of the Invention ] 

According to the present invention explained in detail based on the 
embodiments above, it is possible to store photographed image data in an image 



- 11 - 



Translation of JPH03- 191680 



data storage unit even when the storage capacity of a recording medium is full or 
when the recording medium is not yet installed on the camera body. There is 
therefore no chance of missing opportunities to take photographs and slightly more 
photographs can be taken. 

Further, there is no longer the possibility of the recording medium being 
subjected to strikes etc. from outside due to the recording medium being installed in 
a sealable manner within the camera body and it is therefore possible to prevent the 
recording medium from becoming damaged. 

Moreover whether or not the recording medium is installed in the camera 
body is detected by detecting means. It is therefore possible to confirm the 
installation state of the recording medium without opening the camera body. It is 
also possible to easily install and change the recording medium even in dark 
locations as the result of the illuminating means being provided. 

4. Brief Description of Drawings 

FIG. 1 is an outline block view showing a configuration for an electronic 
still camera of the present invention; FIG. 2 is a perspective view showing the 
electronic still camera the present invention; FIG. 3 is a perspective view showing a 
memory card; FIGS. 4 and 5 are flowcharts showing a procedure for image data 
recording processing by the electronic still camera of the present invention; FIG. 6 is 
an explanatory view showing a memory holding function for when the buffer 
memory is constituted by a plurality of unit blocks; FIG. 7 is a perspective view 
showing a state of installation of the memory card to the camera body; FIGS. 8 to 17 
are perspective views showing a state of installation of the memory card to the 
camera body for the respective embodiments; FIGS. 18 to 25 are outline views 
showing electronic still cameras provided with memory card detection pawls that 
detect and installation state of the memory card to the camera body; FIGS. 26 and 
27 are outline view showing electronic cameras provided with light emitting 
elements of light receiving elements for detecting the state of installation of the 
memory card to the camera body; FIG. 28 is an outline view showing an electronic 
still camera provided with a transparent window for determining this state of 
installation or a memory card to the camera body; FIGS. 29 and 30 are outline views 
showing electronic still camera is provided with a light emitting unit that 
illuminates a memory card housing unit; and FIG. 31 is an outline view showing an 
electronic still camera using a cube-type recording medium as a recording medium. 

electronic still camera 1 
camera body 2 
lens barrel 3 
display unit 12 
memory card 13 
CCD 14 

photographing signal processing means 15 
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digital signal processing means 16 
power supply 17 

photographing signal processing circuit 18 

A/D converter 19 

first buffer memory 20 

second buffer memory 21 

third buffer memory 22 

first digital signal processing circuit 23 

second digital signal processing circuit 23 

memory card interface 25 

memory holding circuit 26 

guide groove 28 

memory card housing unit 29 

rear cover 31, 31a, 31b 

memory card guide 32, 32a 

memory card insertion cover 33 

memory card detection pawl 34 

Light emitting element 35 

Light receiving element 36 

Transparent window 37 

Light emitting unit 38 

Light detector 39 

Cube-type recording medium 40 
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DRAWINGS 

FIG. 1 
CCD 14 

PHOTOGRAPHING SIGNAL PROCESSING CIRCUIT 18 

A/D CONVERTER 19 

FIRST BUFFER MEMORY 20 

FIRST DIGITAL SIGNAL PROCESSING CIRCUIT 23 
SECOND BUFFER MEMORY 21 

SECOND DIGITAL SIGNAL PROCESSING CIRCUIT 24 

THIRD BUFFER MEMORY 22 

MEMORY CARD 25 

MEMORY CARD 13 

POWER SUPPLY 17 

MEMORY HOLDING CIRCUIT 26 

FIG. 6 

BUFFER MEMORY 20 
MEMORY HOLDING UNIT 

FIG. 4 

START PHOTOGRAPHING 

ST1 IS THE MEMORY CARD INSTALLED? 

ST2 IS THERE SPACE ON THE MEMORY CARD FOR ONE IMAGE 
PORTION? 

ST3 NORMAL PHOTOGRAPHING 
READY TO TAKE NEXT PHOTOGRAPH A 

ST4 SPACE FOR ONE IMAGE PORTION IN THIRD BUFFER MEMORY? 

ST5 STORE ONE IMAGE IN THE THIRD BUFFER MEMORY 

ST6 PUT POWER SUPPLY FOR THIRD BUFFER MEMORY INTO HOLD 

MODE 

READY TO TAKE NEXT PHOTOGRAPH 

ST7 SPACE FOR ONE IMAGE PORTION IN SECOND BUFFER MEMORY? 
ST8 STORE ONE IMAGE IN THE SECOND BUFFER MEMORY 
ST9 PUT POWER SUPPLY FOR SECOND AND THIRD BUFFER MEMORIES 
INTO HOLD MODE 

READY TO TAKE NEXT PHOTOGRAPH 

ST10 SPACE FOR ONE IMAGE PORTION IN FIRST BUFFER MEMORY? 
ST11 STORE ONE IMAGE IN FIRST BUFFER MEMORY 
ST13 DISPLAY OR GIVE A WARNING TO THE PHOTOGRAPHER THAT 
PHOTOGRAPHING IS NOT POSSIBLE 

ST12 PUT POWER SUPPLY FOR THE FIRST, SECOND, AND THIRD 
BUFFER MEMORIES 1, 2, AND 3 INTO HOLD MODE 
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READY TO TAKE NEXT PHOTOGRAPH 

FIG. 5 
START 

ST20 POWER ON WHEN THE MEMORY CARD IS INSTALLED IN THE 
CAMERA BODY OR THE MEMORY CARD IS INSTALLED STATE 
ST21 IS DATA HELD IN THIRD BUFFER MEMORY? 

ST33 SEND DATA IN THE SECOND BUFFER MEMORY THAT HAS NOT YET 
TRANSFERRED TO THE MEMORY CARD TO SPACE IN THE BUFFER 
MEMORY, SEND DATA IN THE FIRST BUFFER MEMORY NOT YET 
TRANSFERRED TO THE MEMORY CARD TO SPACE IN THE THIRD BUFFER 
MEMORY, OR TO THE SECOND BUFFER MEMORY WHEN THERE IS NO 
SPACE 
END 

ST22 IS THERE SPACE IN THE MEMORY CARD FOR ONE IMAGE 
PORTION? 

ST23 STORE HELD DATA FOR ONE IMAGE OF THE THIRD BUFFER 
MEMORY IN THE MEMORY CARD 

ST24 IS DATA HELD IN THE SECOND BUFFER MEMORY? 
ST25 IS THERE SPACE FOR ONE IMAGE IN THE MEMORY CARD? 
ST26 STORE ONE IMAGE OF DATA HELD IN THE SECOND BUFFER 
MEMORY IN THE MEMORY CARD 

ST27 IS DATA HELD IN THE FIRST BUFFER MEMORY? 
ST28 IS THERE SPACE FOR ONE IMAGE IN THE MEMORY CARD? 
ST29 STORE ONE IMAGE OF DATA HELD IN THE FIRST BUFFER 
MEMORY IN THE MEMORY CARD 

ST32 IN FORMER PHOTOGRAPHER THAT THERE IS NO SPACE IN THE 
MEMORY CARD 

ST30 IS THERE SPACE FOR ONE IMAGE OR MORE IN THE MEMORY 
CARD? 

ST31 READY TO TAKE NEXT PICTURE 
END 
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